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AB The synthesis of hexakis (3 , 6-anhydro) -tetrakis [21, II, IV, V-O- (2- 

ethoxyethyl ] eye] I xaose (AEtE - est e btaii ati r 

complexing properties. 1H NMR study showed ions radius dependence of 
AEOE cation affinity, markedly observed for Cs+ and Rb+ . Besides, AEOE was 
found hemolytic (HC50 = 9mM) and superficial tension measurements revealed 
pos. tensioactive properties. A 31P and 2HNMR study of phospholipid 
dispersions (dimyristoyl phosphatidyl choline, DMPC) in the presence of 
AEOE was performed; it was found that, beside the typical lineshape of 
phospholipid bilayers, two new NMR lines were detected in the presence of 
AEOE: (a) an isotropic line consistent with a detergent effect (b) another 
isotropic resonance of 1 Hz linewidth over phase transition temperature (298 I 
indicating a true solubilization. Coupling constant measurements confirmed 
that the main conformation at the polar head group level was close to that 
observed in chlor of orm/methanol solution It was finally concluded that AEOE 
could form true solns. of DMPC, similarly to those induced by di-Et ether 
interactions with membranes, while giving soluble complexes. 
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AH IVr(6 <><J<> T x, ■ , ■ a- v ■■ ■ -- - -'e-'-eo '. e s 

used in the design of the ' : etelatiri s- per ; 3 , 6-anhydro ) 

■ ' ;i ■■■■■■ i . '.-.iii Leal Lons ol the properties of these rnols. 

resulting from the nature of the halogen strsttttett and also the number of 
osidic building blocks were investigated by varying both fattors, using 1H 
and 31P-NMR >scopies . These nearly water insol. mols . 

exhibits n mplex g e ties (for both ionic and apolar structures) 

but can be partially solubilized in micelles of detergent (SDS) and also 
in phospholipid vesicles. Dipolar connectivity (nOesy) NMR expts . show 
that they are embedded at the chain level of the micelles/vesicles, 
without any inclusion complex formation. Changing the number of glucose 
building blocks (6,7 or 8) or/and the nature of the halogen nuclei at the 
positions 6 strongly modify cyclodextrin affinities and membrane 
interactions. For instance the per (6-bromo-6-desoxy) -cyclomaltohexaose 
(ABR) and -cyclomalto-heptaose (BBR) exhibit a selective affinity for 
cobalt (apparent Ka of 2500 and 790 M-l, resp.) . In terms of interactions 
with meml rar.es, a ■ - _ trance at the 

phosphorus level while destructuring the chains. Other derivs . are 
located deeper and rigidify the most superficial part of the chain, 
suppressing the jump in membrane fluidity at transition temperature 
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AB A series ol chain grafted per ■,. , ydro-a- :y:-:iex"rir.s 

(ACD) were synthesized and their cation :o-?lexir.: • es studied by 

1H-NMR spectroscopy. Superficial tension measurements, 1H-NMR 
spectroscopy and phase diagrams showed -h=- the properties of ACD were 
closely related to LogP, which also controlled their interactions with 
membranes. As a result, practical appl: . • . . •; be proposed and 

further perspectives suggested. Hence direct decontamination in liqs . may 
be possible for most amphiphilic derivs., since these amphiphilic mols. 
form gels or soaps. The most hydrophobic derivative realizes an insol. 
complex that can be used for depollution or cation determination in liqs. 
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AB Per anhydro a- cyclodextrii 
cation complexation propert: 
enhance the selectivity for toxic catioi 
prepared by substitution at the C-2 pos: 
3, 6-anhydro-a- cyclodextrin derivs. (fr. 
(3,6 anhydro) hexak i s !/.A, ,, , 



.lly for heavy metal cat] 
>ns, several alkyl deriv; 
■ition. Among the series 
>m hexakis 

■thyl) cyclomaltohexaose 



(M36) 



(3, 6-anhydro! tetrakis ( 2A, B, D, E-O-octyl ) cyclomaltohexaose (036! 
alkyl derivs.), hexakis ( 3 , 6-anhydro ) tetrakis ( 2A, B, D, E-O-butyl ) 
cyclomaltohexaose (B36) was found to be of special interest. The 

properties of B36 in aqueous solution and in the presence of synthetic membranes 
were "oscopy, 31P, 2H and 1H-NMR spectroscopy, by 

surface , and via superficial pressure 

measurements. It was found that B36 exhibits a special affinity for lead 
compared to other heavy toxic cations (mercury, cadmium, uranyl) , but a 
negligible affinity for physiol. cations (sodium, calcium, potassium), 
i.e., a great selectivity. The surface-active properties of the soapy B36 
solution in water (with DMSO < 5%) were determined by surface tension 
measurements. In terms of solubility, B36 is very soluble in methanol (30 mM) , 
less in ethanol (2 mM) , while poorly soluble in water (500 jiM) . However, 
the use of a ternary solvent system (methanol, ethanol, water) allowed the 
formation of a true gel. This, related with its amphiphilic properties 
and possibilities for peculiar interactions with membranes are shown by 
31P and 2H-NMR spectroscopic studies. 
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AB High-resolution solid-state 13C m 
made of per-3 , £-anhydro-a- cyclode 
1 , 6-diisocyanatohexane used to bridge -he "a :ro :y ties . These materials 
were designed because of their insoly. and their extractant properties due 
to the presence of the cyclodextrin ring's. The properties of 
this new type of material appear very promising as por.ent.ial extractant of 
different oxoanions . The properties of these materials to bind chromate 
or diehromate Lons appear to be particularly attractive since the extractioi 
chromium is high and moreover there is no degradation of the polymers that c 
be further regenerated. These features rely mostly on qual. and quant, 
analyses of CP/MAS spectra. The studies of the NMR relaxation times, TCH, 
TlpH and TIC for the starting polymers and its metal complexes allowed 
obtaining valuable insights concerning the mol. sites of interactions of 
the polymers with the oxoanions. 
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2-O-carboxymethyl) alpha cyclodextrin 
complexes of Ce (III) and Eu (III) : application to 
soman (GD) degradation 
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reagent. ACX exhibits strong affinities in vitro for uranyl, cobalt and 
also for lanthanides such as Europium and Cerium. The hydrolytic 
activities of ACX-Eu and ACX-Ce complex were directly tested on an 

: the neurotoxic Soman (GD) , an inhibitor of 
acetylcholinesterase (ACHE from rat brain) . It was found a three fold 
reduction of soman activity when measured in the presence of Ce-ACX oorxiex. 
Conversely, Eu-ACX effect did not result in soman inhibition variation 
under physiol. conditions. It is suggested that, considering usual 
organometallio complex of ;y ;1 : :ex:ri' , such direct complexes 
would be of interest in the design of pseudo-enzyme systems for 
phosphoester hydrolysis . 
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of per ( 3 , 6-anhydrc 



(I) and (II) are prepared which c 
fixation of chr ornate, dichroro.ate and/or man iranate anions from water or as 
a pharmaceutical complexing agent for humans. Rl in the general formulas 
I and II represents -OCONHR2 , OH, OR3, SH, SR3, OCOR3, NH2, NHR3 , NR3R4, 
CONH2, CONR3R4, CN, COOR3 , OCH2COOH, or COOH, R3 and R2 represent an 
aliphatic, saturated or unsatd. group, R3 and R4 represent an aliphatic or 
hydrocarbon group which can be saturated or unsatd. and which can be 
substituted by halogen atoms or hetero atoms, such as O, S, and N, and n 
is 6, 7, or 8, or Rl represents the group OCONH ( CR5R6 ) mNHCOOR7 with R5 and 
R6 being aliphatic saturated or unsatd. groups, and R7 represents glucosid: 
maltosidic units of dextrin and m is a number from 1 to 20. 

e e 'ably, Rl of the per ( 3 , 6-anhydro ) cyclodextrin derivative is 
-OCONHR2 with R2 being an Et or hexyl group and n being 6. The 
per (3, 6-anhydro oycl : dextrin derivs . are prepared by 



■al foi 
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and m being 6 and R.5 a: 
the per (3, 6-anhydro) 
in an organic solvent, i 
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English 

ity of several per (3, 6-anhydro : -a- 

studied both in vivo, in mice (mortality) , and 
s (VERO and CHO strains) and erythrocytes (hemolytic 
s found that mortality increased with the chain length, 

0% (35 mM, saturated solution of per ( 3 , 6-anhydro ) -a- 
) to a LD50 of 45-48 mM (per ( 2-O-methy 1 ) , M36)), 
30% death at 10 mM (saturated per(2-0-Et, E36). A similar dependence 
of hemolytic activity on the chain length was also found, with the lowest 
HD50 observed for E36 and a negligible hemolysis observed for A36 and M36. 
Furthermore, cell toxicities observed on VERO and CHO cell cultures provided 
guite similar results. Finally, E36 was the only derivative able to interfere 
with the cell adhesiveness in Plasmodium infected cells. It was suggested 
that the tensioactive properties of E36 are related both with this 
activity and with the overall toxicity of these derivs. Other chemical 
modifications were proposed to enhance the security range between toxicity 
and anti-adhesive activity. 
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AB Per (3 . 6-anhydr o-2-O-carboxymethyle ) -a- cyclodextrin ([I]) 

is a polydentate analog of EDTA, a well-known cation chelating reagent. I 
exhibits strong affinities in vitro for lanthanides, cobalt and also for 
uranyl cations . A 1 : 1 stoichiometry and a high affinity for uranyl 
(6<logK<7) were found in vitro. I is not hemolytic and exhibits no lethal 
properties in mice (LD50 42 mM) . In vivo injection at supralethal amts . 
of uranyl complex of I prevents immediate death in mice, while it is 
unable to protect against later death. Pharmacokinetic studies show that 
a dissociation of the complex occurs, leading to the release of free 
Cornplexation assays of I, Co nitrate and Pb nitrate, using 
lyester fabrics were also carried 
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Co. The possible application of ACX for Co dec 
an aqueous solution and incorporated in agarose 
diffusion chambers! and livinq rats. In compai 
by ACX w 



(ACX) 



l chelating reagent. ACX 
lids, uranyle and especially for 

; gel on human skin (in Franz's 
:ison with EDTA and DTPA, 
was incorporated in a gel 
ishing cycles. Several ACX-loaded tissues 
(viscose and polyester) were also assayed on the same model and showed an 
increased fixation of Co by ACX-loaded viscose, whereas this was not observed 
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The properties of per ( 3 , 6-anhydro, 2-O-ethyl ) -a- cyclodextrin 
(3,6-CDE) in solution and in the presence of synthetic membranes were si 
by thin layer chromatog., mass, 31P-, 2H- and 1H-NMR spectroscopies, am 
superficial pressure measurements. It was found that 3,6-CDE exhibits , 
good affinity for Co2+, Hg2+, Sr2+, Pb2+ and Na+ . Besides, ROESY expts 



) different conformatic 
present during slow exchange. The tc- 
solution of 3,6-CDE in water /ethanol 
Moreover, 31P-NMR shov 
..ity of phospholipid dispersions, 
■nee of 3,6-CDE. Furthermore, nc 



>ns of 3,6-CDE were simultar 
:nsioactive properties of the soapy 
were shown by superficial tension (ST) 
red an increase of the superficial 

above the transition temperature in tl 
j detergent, effect, was observed in the 
presence of small unilamellar vesicles of lecithin, membrane destructions 
being only observed after several days, or when 3,6-CDE and phospholipids 
were co-sonicated. These results lead to the discussion of the biol . 
availability of 3,6-CDE as a wound decontaminant, further chemical 
modifications being also suggested. 
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per ( 3 , 6-anhydr< 
and their use : 
ion. The deri' 



their prepar 
human decont 
substituted group Rl on posit: 
-OCH2COOH group and the other 
one of the formulas: OH, OR2, 



) cyclodextrin derivs . , 
separating polluting ions, for exam; 
bear axially or eguatorially 
ons 2 where one Rl at least represents the 
Rl's, identical or different, correspond t 
SH, SR2, OCOR2, NH2 , NHR2 , NR2R3, CONH2, 



'VNIII , : , , •: -2, : .. :. ; , «:..:..:.: .<i J R3, identic 



lifferent, represent a saturated c 
group, capable of comprising one se\ 
and N; and n is egual to 6, 7 or 8 . 
hexakis ( 3 , 6-anhydro ) cyclomaltohexaos 
MMo hi I 1 n ml : li v .i'.-i 



al or 



satd. hydrocarbon, aliphat 
reral heteroatoms selected among 0, S 

Thus, heating 1 g 
le for 2 h at 120°, adding 10 mL 

>n, mixing under Ar for 3 h at room temperature, 
combining the resulting blue-gray solution with 1 . 6 g Na monochloroacetate, 
mixing at room temperature for 24 h and working up gave a hexakis ( 3 , 6-anhydro-2- 
O-carboxymethyl! oyclomaltohexaose which formed easily complexes with aqueous 
solution containing Lu3+, La3+, Dy3+, Eu3+ and Co2+ ions. 
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1H-NMR study of heavy 
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Tronotie, l-'r . 
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bound by hexakis (3, 6-anhyd] 



(2A,B,D,E-0-octyl) cyclomaltol 
chromatog. The 3 cations selected, 

studied by 1H-NMR. A 2:1 OCT/cation stoichiometry 
cases of U022+ and Pb2+. While U022+ binding (log K 
fast exchange kinetics, a slow or intermediate compli 
Pb2+ (log K-5.6) and Pb2+, resp. In the latter case 
poor solubility of Hg2+, neither a stoichiometry nor 
constant could be proposed. 
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Baudin, Cecile; Pean, Christophe; Pellizzari, I 
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Jean-Claude; Dalbiez, Jean-Pierre; Perly, Bruno 
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properties of hexakis ; 2 -C— acetyl-3 , 6-anhydr o ) cyclomaltohexaose and 
hexakis ( 2-0-methyl-3 , 6-anhydr o ) cyclomaltohexaose using thin-layer 
chromatog. and NMR spectroscopy. The selectivity towards cations depends 
on chemical modification of the hydroxyl groups and a very high specificity 
can be obtained in the case of lead for methylated derivs . 
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AB The affinity of hexakis ( 2-0-methyl-3 , 6-anhydro) -a- 

cyclodextrin (3,6-a-CDM) for Ba2+, Pb2+, Ca2+ and Sr2 + has 

been tested by 1H NMR. 3,6-a-CDM forms strong complexes in water 

with Pb2+ and Ba2+. The comparison with the parent hexakis ( 3 , 6-anhydro ) - 

a- cyclodextrin bearing hydroxyl groups instead of methoxy 

groups reveals that the 0-CH3 substitution significantly improves the 

anhydro- cyclodextrin selectivity. 
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Conference 
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chelating properties of per (3, 6 anhydro) -Ct- 
rl, [A36] and of per (3, 6 anhydro, 2-0 Me)-a- 
_n, [A36M] were studied by mass and NMR spectroscopy. 
:1 complexes with lead (K = 2500 M-l), and also with Sr and K 
with a fast, exchange rate kinetics. However, the formation of A36-Pb 
complex results in a dramatic enhancement of the hemolytic properties. 
Permethylation at the position 2 (A36M) confers an extreme affinity for 
Ba2+, Pb2+, Sr2+ and Ca2+ following a slow rate exchange process and a 1:1 
stoichiometry . A weak 1:1 A36M-K complex is also found with a fast 
exchange rate. In contrast to A36, A36M complexes showed no hemolytic 
properties. 1 f A36M was successful in the decontamination 

of wounds polluted with lead or strontium ions on rats. 
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AB We show here that the kinetics of the reaction of tosylation in aqueou; 
strongly depends upon the effective . Zr. alkaline aqueous solution, 
reaction is very fast and can yield up to 35% of the title compound, ii 
competing with hydrolysis of the mono-6-tosyl-c-deoxy-p- 
cy.- I ■nii'xl. rin (1! . A complete NMR study has demonstrated that this 
product Ls hydrolyzed In aqueous solution at pH > 6 and that acidifies' 
reaction medium can quench this process. Investigations of the 
of pure 1 in aqueous solution are presented showing that a strong intramol . 
self-inclusion complex is formed. Dedicated two dimensional NMR expts. 
are used in conjunction with competition with external quests to evidence 
and estimate the strength of the auto-inclusion complex. 
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AB The interactions of per (3, 6 anhydro)-a- cyclodextrin 

(a36CD) and of lead-a36CD complex with biol. systems were 
tested by NMR, ESR and electronic microscopy using erythrocytes 
membranes. It was found that the hemolytic activity of a36CD alone 
was seven fold lower than that of natural a- cyclodextrin 

(evaluated by the concentration inducing 50% hemolysis, DH50=35 rnM) . Conversely, 
the formation of the complex resulted in an increase of hemolytic 
properties, with DH50 of 1 mM. The mechanism proposed was an increased 
membrane diffusion by endocytosis of the complex, leading to higher amts. 
of intracellular lead. 
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AB A step scale affinity of cations for per-3 , 6-anhydro-a- 
cyclodextrin (3,6-a =ed from NMR binding 

■ ■": ' rreerr.e: with TLC results: Pb2+ » Sr2+ > 

K+ > Cs+ > NH4 . The other ions tested, like Na+ and Ca2+, did not induce 
any observable sperrral modifications on the NMR time-scale. The 
3,6-aCD mol. is then selective for Pb2+. Conversely, 3,6-pCD 
has poor cation binding properties: only K+ and Cs+ are complexed. The 
weakness of the binding consts . and the absence of selectivity are not in 
favor of a biol . use. 
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AB The ability of per ( 3 , 6-anhydro ) -a- cyclodextrin (A36CD) to 

capture lead from a preformed glutathione-lead complex was investigated by 
NMR spectroscopy. This strongly depends on the nature and pH of the 
buffer used in the competition expts. It was found that an almost 
complete removal of lead can be achieved at pH 5.5, especially when lead nit 
is used. The capture also strongly depends on the nature of the lead 
species as well as of the counter ion present in the medium. These 
observations imply that decontamination of lead by this process will be 
optimal under acidic conditions. 
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particular of lead by using 
^ sts in contacting the 

me Hum ntaining the i s t c-e fixed or separated, with the derivative Pi 
for fixing lead hexakis ( 3 , 6-arlrydro-2-0-methyl) cyclomaltohexaose (I) is 
used. The complexation will eliminate the environmental lead pollution. 
Thus, I was prepared by the methylation of hexakis (3,6- 

anhydro) cyclomaltohexaose with Mel in the presence of NaH in DMF solution : 
was then treated with Pb(N03)2 to give the complex which was characterized 
by spectral methods. I is useful for the decontamination of lead. 
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copy and mol . modeling study of the interaction between 
n (a-CD) and phospholipids with se 
or choline headgroups was based on 
m small unilamellar vesicles (SUV) 
.spensions of lipid! 
comput< 



P and 1H NMR 
mltilamellar vesicles 
j a direct complex preparatior 
mulations were used to investigate 
.cinity of a membrane surface and the 
influence of the charge and dipole moment of the phospholipid headgroups. 
These factors of charge and orientation of dipole moment seemed to play a 
key role in the interaction of phospholipids with a-CD and reflected 
very well the exptl. observed selectivity of the approach of a-CD to 
phospholipid. However, with this approach, there is no evidence for the 
formation of a complex with the phospholipid headgroup (except for 
phosphatidylinositol) that results from electrostatic forces. Rather, 
after a possible extraction of the lipid from the membrane, a classical 
inclusion of the sn-2 chain in the cavity of a-CD occurs. This step 
depends on the alkyl chain length and sat.urat.ior. state of the lipids as we: 
on their organization (i.e., as vesicles or dispersions! . Possible chemic; 

it iifications of the a-CD mol. to control the hemolytic properties 

of a-CD are discussed. 
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AB The direct, azidation reaction of several monosaccharide Me 
glycopyranosides, sucrose, a, a-trehalose, cyclomaltohexaose 
and z\ zl ltohept se it s drum azide in the presence of 

triphenylphosphine-carhon tetrabromide is reported. The optimal reaction 
conditions require pre-f ormation of the reactive species before addition of 
the sugar substrate. Formation of the primary azidodeoxy compound is 

.-aneous formation of the corresponding primary 
bromodeoxy and 3,6-anhydro derivs . in the glycopyranoside series, the 
former in situ into the azide by quenching of the 

reaction mixture with methanol before increasing the temperature Interestingly, 
good selectivity towards the primary C-6 position of the glucopyranosyl 
moiety as compared to the f ructof urarosyl one was observed in the case of 
sucrose, advantage of which has been taken in an improved preparation of 
2, 3, 4, 1 ' , 3 ' , 4 ' , 6 '-hepta-C-acetyl-6-azido-6-deoxysucrose (45% yield from 
sucrose!. Sodium or lithium azide reagents were found equally effective. 
The azide functionality could be reduced without previous purification and the 
resulting amin sugar is 1 te fc rati n-excha je : lumn chromatog . , as 
illustrated for the preparation of 61-amino-61-deoxycycloroaltoheptac.se . 
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The hemolytic properties of natural cyclodextrins , especially of the 
more common cyclomaltoheptaose entity, severely hamper their potential 
as carriers in pharmaceutical applications where parenteral administ 
is concerned. A systematic investigation on the role of chemical 
modifications with regard to the hemolytic character was carried out 
involving C-6 branched neutral, anionic, cationic and amphoteric derivs. 
From these data, conclusions have been drawn about the charge and the 
geometry of the modification: (1) substitution at primary hydroxyl groups 
usually decreases the hemolytic character and the geometry of the 
substituent affects the hemolytic property; (2) introduction of an amino 
group, resulting in a pos . charge at physiol. pH, decreases the hemolytic 



character ; 
the hemolytic character; 
hemolytic character of tt 
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prepared and used for LLC separation of cations. Thus, hexaki s ( 3 , 6-: 
acetyl) cyclomaltohexaose was prepared and used for separation of cat: 
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The synthesis and physico-chemical properties of branched p- 
'■)■'■ I ■ n u-x rins substituted by one or seven thiogly ooside units at 
In- prini.iry hydroxy s i do i, h ► s o . o ...... i. s : fo'o: 

these compds . are strongly increased compared with the parent p- 
cycl o dextrin although large differences are found between el- 
and p-anomers, the former exhibiting the larger solubility The inclusion 
capacity of the these derivs . has been investigated using NMR spectroscopy 
as the major anal, technique for various host-guest pairs. The apparent 
discrepancies between the intrinsic solubilities of these host mols. and 
their ability to solubilize hydrophobic hosts can be explained from 
geometrical considerations derived from detailed NMR studies. The resp. 
roles of the side of inclusion, of steric effects and of stabilizing 

.denced and allow an a priori selection of the optimal 
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The electro-controlled delivery of drugs 
mechanism of Electro-Conducting Polymers 
substances acting as dopants. In order : 
study e the trapping/delivering is based on 

host-guest interaction. As an example of a neutral guest, the mol . 
N-methylphenothiazme (NMP! is encapsulated in the host, heptasulf onate 
p- cyclodextrin (P-CDS03-) , which is tailor-made to 

i :■■(■ : .pyrrole (PPy). The original synthetic method for p-CDS03- 
is based on sulfonation of the periodated p-CD in the phase transfer 
medium. As a consequence of their size and of their multicharged 
character, p-CDS03-s are fixed dopants. The stability of the 
P-CDS03- entrapment is ;r.e iked by Optical Beam Deflection (mirage 
effect) measurements. The ionic movements associated with the switchir 
the P-CDS03- doped PPy (PPy+, p-CDS03-) film appear to be mainly 
due to cations with this technique. Cyclic voltammetry expts . confirm 
entrapment of neutral NMP by simply dipping the PPY+, p-CDS03- film 
in a CH3CN solution containing NMP. Repeated electrochem. cycling of i 
reservoir electrode indicates the progressive elimination of NMP from t 

(PPy+, P-CDS03- [NMP] ) film. 
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AB In a conductive polymer doped by a sulfonated cycloaox: •. salt 

and a device for capturing and/or delivering an active substance usinc 
this polymer, the dopant has formula I, in which n is 2-50, M+ is Na+, 
Li+, K+, Mg+1/2 or NH4+ and R is -S03M+ or -OH, R being different fror 
ring of the other. The doped conductive polymer can be used as the ac 
electrode in an electrochem. device. 
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In order to investigate the hemolytic activity of a- 
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selected membrane phospholipids were studied by 1H-NMR and 31P-NMR. 
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natural phospholipids differing by their polar headgroup, 
phosphatidylcholine and phosphatidylinositol, were tested. The i 

that interactions of a- cyclodextrin with 
phospholipids are at least, modulated by the nati 
in a first step. The acyl chains could be impl: 
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And 6-S-p-D-glucopyranoysl-6-thiocyclomaltoheptaose 
(II) have been prepared by treatment of 6-O-p-tolylsulf onylcyclomaltoheptaos 
e with the sodium salts of 1-thio-a- and -p-D-glucopyranose, 
resp., in 1 , 3-dimethyl-2-oxohexahydropyrimidine . Compds . I and II are 
more soluble in water than cyclomaltoheptaose and enhance the solubility of 
hydrophobic compds. by inclusion. 



